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We made the attempt to determine the parameters of a non-local shell model by fitting the binding energies of the protons and the charge radius of the nucleus, together with its mass defect. The latter has been strongly underestimated in calculations using a local shell model. The model is the same as in 1 .
From the charge distribution 1 y = proton V* ( r ) 2 ' levels Hi being the number of nucleons in the i-th level £j, xpi the corresponding radial wave function, we get the equivalent radius
The mass defect is obtained from the formula
D= -£ 2 n i ( £ i + ti) ;
all nucleon levels
is the mean value of the kinetic energy in the single particle state i. The medium weight and heavy nuclei the equivalent radii of which are known from electron scattering experiments 2 are 32 S, 40 Ca, 51 V, 59 Co, 115 In, 123 Sb, 197 Au, 208 Pb, and 209 Bi. We know their mass defects 3 , and for A <C 60 the binding energies of the 2s protons are determined by (p,2p) -experiments 4 . For the other nuclei we estimated the magnitude of the binding energy of the last proton from its separation energy. The last information is given only for odd-A nuclei, therefore we have not studied 208 Pb.
In order to fit the experimental values we had to determine six parameters: V0, o, r, ß, r0, and a. The spin-orbit coupling constant o was roughly fixed to 0.55 from the splitting of the d-levels in 40 Ca. A variation of o has approximately no effect on the values of the mass defect and of the equivalent radius. The isospin parameter r was kept 1 equal to 2. The parameters V0 , ß, and r0 were determined for several a, and it turned out that if a was too high or too low, the position of the d-center relative to the s-level in 40 Ca or the level order versus mass number for 121 Sb and 123 Sb was wrong. Thus we chose a to be about 0.65 to 0.70 fm; this choice agrees with fits to nucleonnucleus scattering 5 .
This method did not work for 51 V and 59 Co: with a = 0.65fm, the radius parameter r0 went to 0.90 fm. Thus we tried it the other way round and determined a, ß, and V0 for r0 = 1.07 fm ( = r0 of the charge distribution) . We do not think this had much success.
The results are given in table 1. Compared with the parameters found in optical model studies 5 (/? = 0.85 fm, F0 = 71MeV) our values essentially indicate a remarkably larger non-locality ß of 1.30 to 1.50 fm and correlated with it a potential depth of 110 to 140 MeV. These parameters are consistent with those determined in a similar attempt 6 , using the equivalent radii, the proton knock-out reaction data, and the electron scattering results for light and medium weight nuclei as the data to be fitted.
Our values need not be a concentration to the optical model parameters: they indicate a certain dependence of ß on the energy. In Fig. 1 For 51 V, 59 Co, 115 In, and 197 Au, the parameters ß and V0 are extremely high. A possible explanation is most easily seen for 51 V, where the f 7/2 level is poorly fitted: The experimental one lies much deeper than the calculated one. This is a characteristic of a spherical model treating non-spherical nuclei. Accordingly we should conclude that these nuclei are non-spherical. The model seems to be rather sensitive for deviations from sphericity. In our calculations we found it necessary to increase F0 and ß in order to keep the mass defect if the separation energy had to be lowered.
The model explains the (e,e'p)-data of the RomeFrascati group 8 with 32 S and 40 Ca in a natural way. It is not able to predict the energies of the levels above the FERMI energy. The reason may be seen from 
